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This example is the one that is applied this device to the press roll of an 
extract paper machine. This device is explained by using the Figs.l and 2. 

Mark 1 in the figures is the hollow cylinder that is formed a roll base 
made of metal. Mark 2 is a thermal sprayed film formed on the surface. Mark 
3 is a shaft that is pressed in both ends of the roll base 1. Mark 4 is a bearing 
unit. Mark 5 is an introduction hole of steam. Mark 6 is a discharge hole of 
steam. This press roll is able to heat a wet paper by steam passing within this 
press roll. 

The roll base 1 is formed of a corrosion resistance metallic material (for 
example stainless steel, stainless-clad steel or carbon steel) that is plated by 
nickel etc. 

The reason that the corrosion resistance metallic material is used as the 
roll base 1 is as follows. The thermal sprayed film 2 has a porous body having 
minute pinholes. Corrosiveness liquid sometimes reaches on the surface of the 
roll base 1 through the pinhole. If the roll base 1 does not have a corrosion 
resistance, the roll base 1 corrodes and the thermal sprayed film 2 may come off. 

Also, the thermal sprayed film 2 has a three layer structure that consists of 
a under layer 2A formed by metal, an intermediate layer 2B (thermal sprayed 
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compound layer) formed by a mixture of metal and ceramics and an outer layer 
2C (thermal sprayed layer of ceramics) formed by ceramics. 

The under layer 2A is formed by the thermal spraying to the roll base 1 
made of metal (for instance, nickel aluminum (95% Ni - 5% Al), nichrome (80% 
Ni - 20% Cr), nickel chromium aluminum (95% NiCr - 5% Al). The under layer 
2A has a thickness of several 10 - several 100pm. 

The intermediate layer 2B is formed by the thermal spraying to the under 
layer 2A made of a compound consisting of metal and ceramics. The 
intermediate layer 2B has a thickness of several 100 - several 1000pm. 

The compound for the intermediate layer 2A is used a mixture of one of 
the above metal and one of ceramic (for example, AhCb, Ti02, ZrOi, MgO, SiC>2, 
O2O3, TiC, WC, NbC, B4C, Cr3C2, CrB2, Si3N4). The mixing ratio between the 
metal and ceramics in this compound may be set up optionally according to 
those kinds. The heat rate of expansion of intermediate layer 2B formed by this 
compound becomes the value between the heat rate of expansion of upper layer 
2C and the heat rate of expansion of under layer 2A. The heat rate of expansion 
of intermediate layer 2B is smaller than the heat rate of expansion of under layer 
2A. And, the heat rate of expansion of intermediate layer 2 is. bigger than the 
heat rate of expansion of upper layer 2 C. 

The heat rate of expansion of intermediate layer 2B approaches the heat 
rate of expansion of under layer 2A as the combination proportion of metal is 
high. Also, the heat rate of expansion of intermediate layer 2B approaches the 
heat rate of expansion of outer layer 2C as the combination proportion of the 
ceramics is high. It is preferable to set up combination proportion as the heat 
rate of expansion of intermediate layer 2B, becomes an approximate vale of the 
mean value of the heat rate of expansion of under layer 2A and the heat rate of 
expansion of outer layer 2C 

The outer layer 2C is formed by the thermal spraying of one of the above 
ceramic to outward of intermediate layer 2B. The outer layer 2C has a thickness 
of about 5mm. 
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Furthermore, in the spraying method for making the under layer 2A, the 
intermediate layer 2B and the outer layer 2C, plasma spraying method, water 
plasma spraying method, high speed gas spraying method and explosion 
spraying method are used. It is desirable to use plasma spraying method or 
water plasma spraying method, in the case that the high ceramics of the fusion 
point are used. 

The above press roll has the thermal spraying layer 2 laminating the 
under layer 2A formed by metal and provided on the outer surface of the roll 
base 1, the intermediate layer 2B formed by the compound of metal and ceramics 
and the outer layer 2C formed by ceramics. The heat rate of expansion of the 
intermediate layer 2B becomes the intermediate value between the heat rate of 
expansion of under layer 2A and the heat rate of expansion of the outer layer 2C. 
Therefore, the generation of tensile stress inside the outer layer 2C, which 
originates from the thermal expansion difference of the roll base 1 and the outer 
layer 2C is reduced substantially by the buffer action of the intermediate layer 
2B, by establishing such the intermediate layer 2B. Even in the case that the 
film thickness of the outer layer 2C is thick and also high nip pressure, high 
temperature use under, it is able to prevent the occurrence of the peeling and 
crack of the outer layer 2C, productivity can be improved largely. 

Furthermore, the heat rate of expansion of the intermediate layer 2B can 
be changed to become gradually small from the under layer 2 A side through the 
outer layer 2C side, if it is increasing the mixing ratio continuously between the 
metal and ceramics in the intermediate layer 2B or if it is step wise increasing the 
mixing ratio of 20%, 40%, 60% and 80% between the metal and ceramics in the 
intermediate layer 2B. 

In that thermal spraying layer 2, generation of stress is little at each 
boundary interface of the under layer 2A, the intermediate layer 2B and the outer 
layer 2C and the thermal spraying layer 2 becomes high strength. 

And, the under layer 2A in the above example can be omitted, if a lower 
layer portion of the intermediate layer 2B is formed by substantially metal only 



(almost 0% of mixture ratio of the ceramics). 

Furthermore, this device is obvious to be able to apply to the various press 
roll that the same performance is demanded not only the press roll of an extract 
paper machine. 
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